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SIR; 



This is in response to the Official Action dated 07/03/03. 
The present application includes claims 1 4 to 20. 

The Examiner has rejected claims 14 - 16 and 18 - 20 under 35 USC 1 03(a) as be- 
ing unpatentable over US 6 037 006 to Chakrabarti et al (1) in view of US 5 221 636 to 
Landreau et al. (2) in view of Jap. Patent No, 61 2043 73 A to Kawarada et al- (3) and she has 
rejected claim 17 under 35 USC 103(a) as being unpatentable over Chakrabarti ct ah, 
Landreau et al. and Kawarada et al. as applied to claims 14-16 and 1 8 - 20 and further in 
view of US 5 980 975 to Nomura et al (4). 
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(1) Chakrabarti et al. (US 6 037 006) discloses a method and fixture for the coating of 
the facets of diode laser bars. The apparatus comprises a vacuum chamber 1 60 in which an 
electron beam source 168 is disposed for vaporizing coating material. A rotatablc structure 
164 is supported at the top of Hie chamber and carries a number of fixtures 1 50 supporting 
diode laser bars 90, which are engaged between web slats 50-1 to 50-n. The web slats are 
spring-biased toward each other and hold the diode laser bars therebetween while protecting 
their side surfaces from being coated. The fixtures 20 may be rotated for coating the front 
facets 1 00 and the rear facets 1 02 of the diode laser bars 20. 

The vapor source 170 is arranged at a side of the vacuum chamber so that, by rotating 
the rotatable structure 164 successively one fixture after the other can be exposed to the 
coating vapor 176 for the facet coating of the laser bars supported on the fixtures. 

The purpose of this apparatus is to provide a cost-effective method of facet-coating 
for diode laser bars for the passivation of the laser facets or directing the coating particle 
beam to one facet of the lasers. A high quality anti -reflection coating, which must have an 
accurately controlled thickness for each individual laser cannot be provided by this method. 

2) Landreau et at (US 5 221 636) discloses a process and apparatus for the deposition 
of an anti-reflection coating on the facets of an optical amplifier (laser). A particular laser is 
subjected to the coating procedure until the coating has reached the desired thickness which 
is determined by monitoring the voltage. The two facets of a laser are alternately treated so 
that the coating is applied essentially simultaneously and symmetrically. The thickness of the 
coating is measured by applying a current to the optical amplifier being treated and shutting 
down the coating procedure when the voltage across the optical amplifier passes through a 
maximum which indicates that an overall reflectivity minimum has been reached. 

3) Kawarada et al. (JP 61 204373) discloses an apparatus and method of providing 
substrates with coatings of different thicknesses in a single coating procedure. 

Kawarada el ah explains that in a coating procedure, wherein all the substrates are 
subjected at the same time to the vapor deposition process, the substrates will all have essen- 
tially the same coating thickness. Kawarada et aL therefore provides shutters for individually 
covering selected substrates after a certain exposure to the coating process while others con- 
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tinue with the deposition procedure so that substrates with different coating thicknesses can 
be obtained in a single vapor deposition procedure. 

4) Nomura et aL (US 5 980 975) discloses a method and apparatus for manufacturing 
large thin-film coated substrates such as antireflection filters by measuring the coating for- 
mation on the substrate using a film formation monitor or monitors placed outside the film 
formation area and measuring the thickness of the coating on the monitors and controlling the 
film coating process based on the measured thickness of the coating deposited on the moni- 
tor. 

The present invention resides in an apparatus for coating the facets of semiconductor 
laser diodes with an antireflection layer of minimal reflectivity. Means are provided for 
monitoring, in situ, at least one of the laser parameters of each laser. A receiver is provided 
for containing the lasers to be coated which lasers are supported in the receiver on a support 
structure such that their facets are all disposed at essentially the same distance from a coating 
source and, for each laser, a shutter support structure is disposed in the receiver with a shutter 
supported on each support structure so as to be movable selectively and individually in front 
of the laser to protect a particular laser from further coating when the laser parameters as de- 
termined by the monitoring means indicate that an optimum coating stage has been reached 
for that particular laser. 

In short; When the monitoring means by which the lasers which are all subjected to 
the same coating process indicates that one of the individually monitored lasers has reached 
optimum coating thickness, its individually operable shutter is activated to cover the particu- 
lar laser and prevent further coating. 

The concept of providing means for individually monitoring a plurality of lasers 
which are all coated at the same time and providing means for covering each laser individu- 
ally when its monitoring means indicates that the optimum coating thickness has been 
reached, so that for each laser in the common coating procedure the optimum coating thick- 
ness can be achieved, is not disclosed in any of the references cited by the Examiner. 

Tt is noted that, with the apparatus according to the invention, a relatively large num- 
ber of lasers can be coated concurrently with few, if any, rejects since all lasers are individu- 
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ally monitored and the coating procedure as terminated for each individual laser at the appro- 
priate time while the coating process can continue until all the lasers are properly coated. 

The Examiner^ rejections: 

The rejection of claims 14 -16 and 18 - 20 under 35 USC 103(a) as being unpatent- 
able over US 6 037 006 to Chakrabarti et al. in view of US 5 221 636 to Landreau ct al. in 
view of Jap. Patent No 61 204373A. A copy is enclosed herewith. 

As to the suggested combination of Landreau et al. with Chakrabarti et al, it is noted 
that, with the method of Landreau et al, the thickness of the coating of the diode laser is 
measured indirectly by monitoring the change of the voltage across the diode laser. The 
deposition process is interrupted when the voltage reaches a maximum. Only a single laser 
diode is treated at a time as the coating process has to he monitored. 

Chakrabarti et al shows a mounting arrangement for a plurality of laser bars for 
coating the laser bars all at one time. 

It is not clear how the Examiner suggest these two references could be combined to 
arrive at an arrangement where a plurality of lasers could be treated at the same time and the 
treatment process of al) the individual laser bars mounted on the fixtures 150 supported on 
the rotating assembly 164 could be individually monitored. This is certainly not possible 
without any inventive contribution if it is possible at all. 

Besides the method proposed by Landreau et aL for monitoring the thickness of the 
coating of the facet of a diode laser is not considered to be practicable. Landreau et al. pro- 
poses to monitor the change of the voltage across the diode laser. The coating procedure is 
interrupted when the voltage reaches a maximum. 

This method results in a systematic error since it does not take into consideration the 
wavelength change of the laser emission during the deposition process. Deposition of an 
antireflection coating on the facet of a diode laser results in a lower quality of the laser cavity, 
which results in a lower emission wavelength - see 
HttD://data.sacheraj5/tcchdocs/wavelength.r>df 
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Interrupting the deposition process as suggested by Landreau et al. results in an 
antireflection coating which is optimized for typically 50nm - lOOnm below the operation 
wavelength of the diode laser within an external cavity. For quality requirements, sec: 
Htt p://data.sacher.us/techdocs/classes fc ndf 

The method of Landreau et al is therefore not suitable for diode lasers which are sup- 
ported to be operated within an external cavity so that the process described by Landreau et 
al. is actually not a process usable in connection with the present invention and would not be 
considered for combination with Chakrabarti et al. - already for that reason. 

Concerning the Examiner's suggestion to combine the Kawarada et al. with Landreau 
et al., it is noted that, as pointed out earlier, Kawarada et al. relates to a process and apparatus 
for applying to a plurality of substrates or surfaces coatings of different thicknesses and doing 
that in a single coating procedure. What kind of coating is used is not disclosed therein and it 
is not said therein how the coating thickness is measured or whether it is measured at all. Tt 
must therefore be assumed that the shutters are simply activated to interrupt the coating proc- 
ess for certain of the substrates or surfaces after different exposure times in order to obtain 
different coating thicknesses. 

Certainly such an apparatus would not lead itself to a combination with laser facet 
coating apparatus where not different coating thicknesses are to be formed, but rather an op- 
timum coating for each particular laser facet must be produced. 

In summary., it is asserted that an apparatus for coating a single laser while maintain- 
ing the coating thickness (wherein the procedure described does not provide optimum re- 
sults), an apparatus for coating a plurality of laser bar facets at the . same time, and an appara- 
tus for providing surfaces in one coating step with coatings of different thicknesses will not 
lead to the laser coating apparatus as defined in claim 14 of the present application. 
In this connection, it has been decided that: 

" Contrary to the position taken by the Examiner in determining the patentability of an 
invention, it should be recognized that the fact that the prior art could be modified in an Ex- 
aminer's view so as to result in the combination defined by the claims at bar would not have 
made the modification obvious unless the prior art suggests the desirability of the modifica- 
tion." Sec In reDeminskL 796 F.2d 436, 230 USPQ 313 (Fed. Cir. 1986). 
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Furthermore, In re Laskowski, CAFC, No. 88-1349, decided April 3, 1989, concern- 
ing an invention utilizing, for the support of a saw band a loose tire rather than a tightly fit- 
ted tire, the Court stated that, although the Commissioner suggests that Hoffman (the cited 
prior art utilizing a tightly fitted tire) could readily be modified to form the Laskowski struc- 
ture (with loosely fitted tire), the mere fact that the prior art could be so modified would not 
have made the modification obvious unless the prior art suggested the desirability of the 
modification. 

Certainly, there is no hint in the references which would suggest a combination of the 
references as alleged by the Examiner. 

Reconsideration of the Examiner's rejection of claim 14 under 35 USC 103 is there- 
fore respectfully requested. 

Claims 15-17 relate to particular support arrangements for the laser diodes in the 
receiver which provide for relatively uniform vapor deposition on the laser diode facets and 
claims 18 to 20 relate to various laser parameter monitoring and deposition control arrange- 
ments. 

All these claims are directly or indirectly dependent on claim 14 and consequently 
include all the features of claim 14. They should therefore be patentable together with claim 
14 already for that reason. 

Reconsideration of claims 1 5 - 20 and allowance of claims 14-20 is solicited. 



Respectfully submitted. 



Klaus J. Bach, Reg. No. 26832 
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